Promoter Trapping and Deletion Analysis Show Arabidopsis thaliana APETALA2 Gene Promoter Is Bidirectional and Functions as a Pollen- and Ovule-Specific Promoter in the Reverse Orientation.
The Arabidopsis thaliana promoter trap mutant Bitrap-112 expressing green fluorescent protein (GFP) gene in the ovules was found to carry transferred DNA (T-DNA) insertion at -309 position of the APETALA2 (AP2) gene. Bitrap-112 line did not show phenotype associated with the AP2 mutation, suggesting that T-DNA insertion did not interrupt the AP2 promoter. Further, head-to-head orientation of GFP and AP2 genes indicated that the AP2 promoter could be bidirectional. A detailed deletion analysis of the upstream sequences of the AP2 gene was done to identify the promoter. GUS assay of transgenic A. thaliana plants carrying various AP2 upstream fragments fused to the uidA gene showed that ~200-bp 5' UTR sequences are capable of driving gene expression at low levels in vegetative tissues whereas inclusion of further upstream sequences (~300 bp) enhanced uidA expression comparable to native AP2 expression levels in various tissues including ovules. In the reverse orientation, the 519-bp AP2 upstream fragment was found to drive gene expression in immature ovules and pollen. Absence of antisense transcripts corresponding to the sequences upstream of AP2 gene in wild-type A. thaliana plants suggests that promoter trapping has uncovered a cryptic promoter, which in reverse orientation is capable of driving gene expression in ovules and anthers.